Purification and characterization of human dehydrodolychil diphosphate synthase (DHDDS) overexpressed in E. coli.
Protein asparagine (N)-linked glycosylation is a post-translational modification that occurs in the endoplasmic reticulum; it plays an important role in protein folding, oligomerization, quality control, sorting, and transport. Accordingly, disorders of glycosylation may affect practically every organ system. Dehydrodolichyl diphosphate synthase (DHDDS) is an eukaryotic cis prenyltransferase (cis-PT) that catalyzes chain elongation of farnesyl diphosphate via multiple condensations with isopentenyl diphosphate to form dehydrodolichyl diphosphate, a precursor for the glycosyl carrier dolichylpyrophophate involved in N-linked glycosylation. Mutations in DHDDS were shown to result in retinitis pigmentosa, ultimately leading to blindness, but the exact molecular mechanism by which the mutations affect DHDDS function remains elusive. In addition, bacterial cis-PT homologs are involved in bacterial wall synthesis and are therefore potential targets for new antibacterial agents. However, as eukaryotic cis-PT were not thoroughly characterized structurally and functionally, rational design of prokaryotic cis-PT specific drugs is currently impossible. Here, we present a simple protocol for purification of functionally active human DHDDS under non-denaturating conditions using a codon-optimized construct. The purified protein forms a stable homodimer, similar to its bacterial homologs, and shows time- and substrate-dependent activity. Purification of this protein requires the presence of a detergent for protein solubility. The protocol described here may be utilized for the overexpression of other eukaryotic cis-PT. Future structural and functional studies of the recombinant DHDDS may shed light on the mechanisms underlying DHDDS-related retinitis pigmentosa and lead to novel therapeutic approaches.